The recovery of cells arising from small intestinal mucosa alone was studied during continuous perfusion of a closed segment of jejunum. The 
Characterisation and functional studies ofcells in the intestinal mucosa have been based on biopsy specimens. Immunohistochemical staining of biopsy sections have given valuable information on the cellular events in health and disease. Some of the surface markers, however, may disappear with the use of the immunoperoxidase technique on frozen sections of the intestine.' Isolated cell populations from gut specimens have been used for various functional studies. In inflammatory bowel disease, mitogen-stimulated proliferation of isolated lymphocytes has been found to be both increased23 and decreased,45 possibly owing to the isolation procedure.6 Thus the methods used today are limited by problems of trauma during collection of tissue specimens and time consuming cell isolation procedures. 7 One aim of this study was to elucidate cell recovery during jejunal perfusion of healthy control subjects and patients with Crohn's disease. A further aim was to characterise jejunal cells recovered during perfusion: the HLA-DR expression of 
Results

RECOVERY OF CELLS
The method of perfusing a closed jejunal segment was successful, with a contamination ofless than 5% according to phenol red, and the 14C-PEG recovery was more than 80% over the whole study period. The perfusion of distal ileum was technically more complicated owing to the viscosity of the intestinal secretion, which clogged the drainage channel. Only the results from the best periods ofileal perfusion, usually at the start of the perfusion, are presented. The contamination of phenol red was 23% and the mean recovery of MC-PEG 75% during these periods.
Cell recovery during jejunal perfusion increased on average five times with the addition of hyaluronidase to the perfusion fluid. Cell recovery was therefore studied with enzyme present. The median recovery of cells was 8 x 106
104. (Fig 1) . The epithelial cells predominated (Fig 2) , representing on average of 99% of the total cells recovered in control subjects and patients with inactive Crohn's disease (in jejunum as well as in ileum). In perfused jejunum from patients with active Crohn's disease 98% of the cells recovered were epithelial cells.
LEUCOCYTES
Jejunal recovery of CD45+ leucocytes in healthy control subjects was 0X8 (03)% (mean (SEM)) and in patients with Crohn's disease 1 1 (O 3)%. The recovery of these cells was related to disease activity; patients with active disease had a twofold increase of CD45+ cells (1-4 (04)%, while patients with inactive disease had a similar recovery to the control subjects (0 9 (O-3)%). The lymphocytes were grouped according to their reactivity with CD4 and CD8. The proportion of CD4+ cells was decreased in active Crohn's disease, giving a low CD4+/CD8+ ratio (0-03) compared with the ratio in healthy controls (02). The ratio of lymphocytes recovered during ileal lavage of patients with stoma and inactive Crohn's disease or ulcerative colitis was 0 5 and 0 3, respectively. A few cells positive for CD3, Leu-7, CD14, CD15, and CD19 were found in patients and control subjects (data not shown Attempts to collect cells from small intestinal washings have been made in experimental animals. The methods used have included simple aspiration of intestinal fluid and the conventional small intestinal perfusion technique. 17 21 Specimens obtained by these methods, however, contained cells that were completely disrupted and converted to an amorphous mass, probably owing to the high enzyme content of the intestinal fluid in the lumen. This problem was partly overcome in experimental studies by occlusion of the small intestine and rapid washing of the small intestine.'7 A few washings of small intestine in humans have been performed by using a triple lumen tube,'9 but the recovery of small intestinal epithelial cells was unsatisfactory because they were damaged and impossible to identify by light microscopy. The success of the present six lumen catheter technique with two occluding balloons is based on the principle that material from the stomach, biliary tract, and pancreas is prevented from entering the perfused segment. Furthermore, the addition of protease inhibitors to the perfusion fluid prevents a cell damaging effect owing to a possible contamination of the perfusate with minute amounts of proteolytic enzymes.
The number of lymphocytes recovered during jejunal perfusion of healthy control subjects was about 8 x 1O cells -that is, about 1% of the total cell recovery. The jejunal recovery of lymphocytes was similar in patients with inactive Crohn's disease but was on average 2% in patients with active disease in the distal ileum. The paucity of recovered lymphocytes was surprising but in accordance with previous perfusion studies. ' 
